02)**tt*ftttl=»-3^T»lll**LfcBIIBfflK 



(!9)1tt#»WBfW*«SI 




(43) HK^MB 
2004 ^8 £ 12 B (12.08.2004) PCT 



i inn ilium ti mill nut urn urn mi i it in iiiii urn urn inn urn mi iimu mi mi mi 

WO 2004/067979 Al 



(51) UB84#S#31 7 : 



33/62, F16H 3/44, F04B 39/00, 27/08 



F16C 33/34, 33/48, 



(21) SE&fciJGI#-*§-: 

(22) BH8UHB: 

(25) mt&mmomm: 

(26) mv&'&fflowmz 



PCT/JP2004/000898 
2004 #1 £30 B (30.01.2004) 



(30) «*«■?-$: 

4#||2003-024344 2003^1 £31 B (31.01.2003) JP 

4*^2003-171905 2003 *£6 R 17 B (17.06.2003) JP 

4#Sl2003-3 37032 2003 *E9 £29 B (29.09.2003) JP 



(71) mmA(XW£&<±xo)¥ii£m\z-z>^x)i b#*s 

Xt*5Et^tt (NSK LTD.) [JP/JP]; T 1418560 £3lfRS 
l\\&Jzm-TE 6»3-5§-Tokyo(JP). 

(72) fecktf 

(75) «BJj#/fcBBIA (*UICOlN-C<7)^;: SI SB 
(YOSHEBA, Takeyuki) [JP/JP]; T 2510021 W^JIIR 
KRmtft?3#H 1 Tl 5t5 0f B**)fI«tiC# 
11 A Kanagawa (JP). M & M (FUJINAMI, Makoto) 
[JP/JP]; T2510021 #*JlllKKSli|]filiB#n 1 Tl 

5#5 0^-B*fSXl*xC#ttP^ Kanagawa (JP). 

(74) ftmX: WQ ffllE. tt(KAMODA,Asao et al.); T 
1050003 JEX4MBB*rtt2TB 15f 17§W 

fcf JU 8 M Tokyo (JP). 



= (54) Title: NEEDLE BEARING, SHAFT, COMPRESSOR FOR CAR AIR- CONDITIONER, AND PLANETRARY GEAR 
|js MECHANISM FOR AUTOMATIC SPEED CHANGER 

=g (54) gg0)G>£fr: — — KJU«l9. VV^K * — XT3>ffl3>-?L/^-9-Rtf§aiiaEai«ffliKM«*»aS 



OS 
On 




1* 



-11 



(57) Abstract: Thrust needle bearings (16A, 16B), radial needle bearings (15A, 15B), and a shaft (14) are processed so that each 
part of them has 0.3 weight percent or more nitrogen concentration and a Vickers hardness (Hv) of 653 to 832. Therefore, wear at a 
contact point is less, early wear can be kept to a minimum level even in use under severe lubrication conditions, and as a consequence, 
life is longer. 



2 (57) «&: X^X h— - h>lSl 6A, 1 6 B vT iU-— 1 5 A . 1 5 B & tf v * 37 h 1 4 14. 

01 #£Prtt£iii»Jt O . 3S*%3U±"Cfcy. E.O *— Xfflffi^H v = 6 5 3 ~ 8 3 2 T?fc£ <fc 3 IZflLSiflT 



WO 2004/067979 Al lllll lllllill T 1IINI 1II1I lll'.l Ill) I ! Ill II. I lllll lllll lliil lllll 1111 llllll llll 1111 llll 



AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, TIG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) jt^iu^c&ft^igy. ±rc&fi3sa>i£ist«atf 

pTflfc): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), -X— 7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 2004/067979 



PCT/JP2004/000898 



s 

10 *gmm 

—z-f-ftisT, m&*jm?s:<Dn>'7uy-v~t)mzftT^z> cwm2 002-2 

\ztt v xmrnm £ ^ ^ £ d [hpe g & iz^m u zommmztiv xm- 

(ttfiB^gcDin 1 ct)4 9 #Hi) *mm&ttzmmiT%>z>o mmtmwM^ 
(Dmiztexy^hMig: mmtemt&m 1 <d 5 om%) mmznx^%o mmw. 

2» sat* 6 ntc p u >^<D i^^t^wj-t s -5 KiRtt e n> £ © ~> u >y <d^ t n \z 

25 7, Y>Uy F&frVX}d7,h>&mttfalZ&W.mm-£ J £, -#©{U©t?X h> 
tz%x\ ft-^7n>mzi>y°Vv*r<DWim%\z\&, £41££^LTiEij$iiite 

£Stt&©-t\ frfr%mmm%:;-\yz?>ffizft^xx7x hiy&uzyLm 



WO 2004/067979 PCT/JP2004/000898 

2 

5a, 1 5 b#I) 

HRWfrfc— X7a >JBa >:/Uy tH*, ^Pf©j£ff^x>5?>fc«fc 0 

im^NrO«fc'5^S5ailI<teS"C'BJ2:^iegHlcfefcO, L^ ! fen>7°l/^1J-CD 

io snsfcfc* — ^^^-xTn>ffln>yp->y-y-^^$n^x^x h--H 

« (— »WICI4SU J 2) Sr. ^An^ML©M3ffiS:ffoT^§ 0 z.<D£*>fo 
x — K;Vttig*, S?ttta«-H*K:*«& n& uffii*ff©TTr* -173 a 

fcfe* WW 2002-36464 8^*Bttt, l&tf OttftOCIbft. *MftR 

isnmz, 0. 2~o. 8%<D&mm&<D&fcm%MmL, t;y*-^«*Hv 

1 2 0 0-1 5 0 0©&®fl! i 9?$:rr£<fc , 5 Hn^il?, 



WO 2004/067979 PCT/JP2004/000898 

3 

mmtkmm^ftx&ztztb. corns® t \zm-&2>o 
io %4>&< tfe now, ^mmmo. 3M*%£U:t&^ jao, t?y#- 

7SMv=6 5 3~8 3 2T3b§Ct»m. 

ISO. 3fi»%£U"Tf£D> tfy^J-XM J Hv=6 5 3-8 3 2T 

©gMto«ii*u mmm$-tfm±?z>£&\z, m^mmz^xmmmamm 



WO 2004/067979 PCT/JP2004/000898 

4 

^zmfammm^, -f*«iw^5ti§ 0 zo?%, 

toMSK £ 3 d t * L v> . 

mmm^fsi^mm^3.y^^m) «M$n5^t^5, twit®, 
10 mtmmm&^^izta-^vK «4 6 0 t;OT<t-f s 0 mm^^m^ 

Hv653~83 2T**jSCT, M*.«\ #B§ 2 002-3646 4 8f4MBC 
83«©&«£:*:*<J|fc:£o -T&fr*>, #12 0 0 2- 3 6 4 6 4 8-5&*JOE' 
IS ^*tSfe«rt*&«, Ifyfc— '*«Hv 1200-150 0©S® 

mm\z&o, mfi<Dmmfrz^mm%& i $\%&z\irm&&&^. ^zx\ 

20 5 3~8 3 2<h<£&S££T«H£SiS«K ffi^«*f^©&*tt**Pttb, ^tUC 
jBttitfinifcifrrEt-C* ^ £R a 0. 1 (im&TL LTcZ ft*. 



WO 2004/067979 PCT/JP2004/000898 

5 

ttt£L=F<DKm\z& o fiii®^ ^ 3 fifties A*iwi-r £ £ ^ o &:f*£**38£t 

fcA*WViPXffi;*5VT£JBVvT, £3, flit, #fS«£AWMjnX-rS£fc 

jts*&&l^^5fc&©AWMrax£» #@<onwi'inx**i&gfc:fcs. 

15 ;!4inX) &fc^XS£LTjStf:J:tf&ifiU f©»^^RaO. lfimK 
^co^^^felW te: flnxf § z\ £ imn fcfc 0 , n wkbnx bn^ 

m*c> c5> m^o5^ / >^<ifei^^a^{±±tfiox^5g-rc«hT, 

f©»$^RaO. Ol/zm&UiO. 0 4 itmOTtt & Z\ LX\ ±&<DS& 

< fcfcWB--i«;wtts©ii3j&«iE«rr satis**, £*&fto. 3H%^±t 

1^, t!y*-^a*^Hv=6 5 3~8 3 2Tf*5©T, ±i®^t< 



WO 2004/067979 



6 



PCT/JP2004/000898 



H3H:, 7,^7, h=.-H;HftSl 6B©i(^B|-e*S. 
©ISrD£0T&3 o 

H7 (a) , (b) , (c) , (d) tt, HI 6 <Dm2i&mmm<DftWiMW>l£m 

-So 

2£#7 S'sy 8 9 fcTttaWRl (EI 1 ©£;&#(*]) M» 



WO 2004/067979 PCT/JP2004/000898 

7 

y H^r-X 8 £©|imcK£¥«#©IWglK 1 2 «$nTH§„ 0 1 TMfc^ 
1 1 tt, F^r-7> 8 KKfr 5ftfci&tti#- h (EI^i±T) fcafi&W 

«>o BU*-M3Si/^i/-^ dan^iti*) ©ffipic, ntm^-h 
T) «:n>x>-y- (HaHtr) ©API:, ^n^enaiasisrTi**. 

7v7^--KJVif 15A, 15BI;cfct), ##7£M^~X9£{l*f-LT 
IUteSi5E^^-r§<h^^> l^©X^Xb--HJ|/f4gl 6 A, l6Btj:D, 

H3tt mug©*^* 6 b o its bT^-r^aeiTfe § 0 

J5 04H I^X^X — Hil/igl 6 BO:5 1 6 e £jt£$r®Hn?&5. HI 
4^*5V^T, TMtClftg^^^^, lOOil5 16e0iJIi:, 2QCD:51 
6 e ©SW$nT^5, 
*^SOilt^5X77 6 BB, IIt©u516et, £ 

50 e »t§M 1 6 h t^f IT^§. 1 6 e, ttatlftl 6 f , 16g 
Rt^fia*» 1 6 h ©«®j:, SMIft 0 . 311% EUiT?* D, If s/ * - 
^Hv=6 5 3-8 3 2T*t), ^®&£RaO. 1 /im^TTSSJ:? 

*^afs©j^S8^s^7^ — h;h*s hah x^x - F;Mte£ i 

"T^t)^, *^i01Ii;II)X77 h-- HJHi§ 1 6AH Wk(DZ.% 1 
6 at, ^tl^li^lR] (HlTfe^lft) ti«?t ^WttMri 6b, 16ci, 
£15 1 6 aSfiWT*fit»«l 6dtStUT^. c516a, tftitlt 1 6b, 
l'6cOTMl6dOSffiH t^ISO. 31I%^±T^^ tfy#- 



WO 2004/067979 PCT/JP2004/000898 

8 

*5EKj&*Hv=6 5 3~8 3 2*Z?&tK MJRaO. Um^TO 

*^WO^ffit:A^«9^T;i/— 5A«, 1S&k<DZL*>l 5 at, 
fl-m (ftxtMl) 15bi, 1 5 a SfiWSl 5 c i*tbW5. 

^515a, 5 b, 5 cRrjCJ15 1 5 a«tS'>t7h 1 4 

©^ffilMtt, SMftO. 311%fil±^i9, tfy^7— 7WHv = 6 5 3 

•So 

*HSfiO^JBfcfilS7^7';V— -H;PttiS 1 5 Bfct, ttgfcocis 1 5 d 
10 (flatli) 15et, 5d^t^^gl 5 f ifctfl/TV* 

u515 d, JUKI 5 e, 5 fRT$Z_?> 1 5 d*«teS&"T5^^7 h 

^^0. 3»*%£U:T&D. t?y*— X«BSdSHv=6 
53~8 3 2^D, R~D, Slt^RaO. 1 /iraOTT^S «k5 l£M3£n 

15 «HHC, ^'16a, 16e, 15 a, 1 5 e titTft 5ffg!HBX«fc«|»X 

a*r?iatt±wrinx*J6i- c tT, *-®*wrafi£#R a o . 1 #m&Tfc:ti:±tf 
— MB (@io*«#j) CMbMntorii;, mfcfta 1 8 s^L-xist* 

aoTHS. Sfc, X7Xh--H;l/i§16BH v-^ y b 1 4©4»WNK*WSI®fc: 
^fficH3tbfeP3«aBl 9 hmSSr—Ts 9 tOMfcBBKUTViS. 

d^Tte, ^U>^?L2 0<DJg®£fc°;*h>2 l(35fcM (H 1 ©*«ffi) £ 

owkna^sn^sras, suss 2 3 ^rs. sfc, «^7 9©i^ifc#s 
mm 2 4tts. 



WO 2004/067979 PCT/JP2004/000898 

9 

25I,H7M4 KL*fbT)?f3tO*M*A*'fet*fc*TH3feb, £©#«2 5 

s-tr^ b>2 i i« % ^-n-eni^TocDx^^^ >^->n.-2 6fc«fc&5g#& 

\z\z. x^-r^v >^->rL-2 6Wf4«2 5 t^\z, mwjtifcmffim 
6 ©^#J@ t ^ z> s&tfciOT £ , m^zM^^xm^Lx^^o 

h > 2 1 ©fgl^f*] (g| 1 ©te&#isi) ©&#©*&are*S. 

fig) M$ntV^„ £©*SJft* STffiNffflS 2 7 WM4C«J;5 
25*MR2 5©MKj^4^#oT#tf7, h>2 1 £«C&l5lK:JipL§l#U §SM2 

fgJE^ 1 0 RtfiUfjEES U >^'?L 2 0 ££tf:305^< , 7 

t^y FSr-* 8 t©&*^fo^te^bTV>*MHSSU 2 fcte, <g;B=g 1 0 
t#5/«J >^?L2 0 ££^5i£i*£®A?L2 9 t, ffi EES 1 1 fc«-5/iJ >^?L2 



> 



WO 2004/067979 PCT/JP2004/000898 

10 

f^t, &^A?L2 9 R^n±£t}?L 3 0 0- 0% (EI 1 ©£Sfg) T>"J>^ 
?L2 OTOIlnkL {5Jtlt>#t:^ h>2 l©3fe«®i^-r^ 0 £7c> #>"J> 
3^?L2 OF^T, #S£A?L2 9 ©-^<h^ftT3£|$3HcteU fSffi^ 1 0*6>«">U 
5 >^?L2 0 £[^7X©^*ffX£flin-r, U- H#iO!ft^3 1 &»!ttT^5. 
— ^JBESl lftT, «-PttB?L3 0©{M (B 1 UntMlSlt^ 

^©tttBrft 3 2£TO-TV>5 0 ^©«:{ii^3 2tH #fl±fcB?L3 0*61*15 
iff) fc«J;D^^h4 2S^L/TM»§n5. £©fcs&* 0wO«lo8 

A^> ? >^6^^-r^M^~7;9©^{i!i® (sicfew +jfefc« 

frfc^dSffiffi 3 4 ©Mfflf^gjy- iJ3 5$ v ^J7v7;H«lS 3 6 t££ D , 

15^bX*5D, #«^~X9©^M®fc©£b;fcV W-T H3 7£, W-'J3 
5 ©ftgB^M&c:f3ffiUTV>5. 

V h 3 8 $@^LT^O> d©3l#y^^ry h 3 8 ©Mffl&C5&ttfcf$5©gtTO 3 
9£, £fc£b4 O^bT^atLTV^o ^©Mt3 9fl 71/7^^3 7^ 
20 ©#-M*Pf titt£fe4 0©SM^cJ:D, Bte^tlSfcfiM&rA-L) 35*61 

tf$tl5. CinfoJ;D, ^©t^ft^-'J 3 5*6^>t7 h 1 4^©lS!jto*©g 
m&S&t'fZo BP13> VUy-f H3 7t5S««3 9t««*a4 0tKlJ;D, « 
U 3 5t->t7M 4«h£«i-3fc£>©m}l;7^y^4 1 ^MLT^ 

ffij^-U iflgS&^-U 3 5 t©MK:tt, M^;U h 4 2 fc»W«LTV*S. 



WO 2004/067979 



PCT/JP2004/000898 



11 



Z.tlZ®$mW)-?Z>o Z(D$£%k, #«2 5 7^tsPiELT, «£c<£> tfX b > 2 1 
ffitSlllff 2 2 Sfnfn->'J >^FL2 0 l*!T!afl»»*t5. ^UT, £© 

n > 5 s >if $ nm$>m £ & o m#«5S^-fr^n, {g*& • *gj£©i§ 

**Jt©^S6fcJ:n^ X77h-~HJH4S16A, 16B, ^i^TJV"- 
F JUttS 1 5 A, 15B, ^t7M4(l ±1 bfccfc 5 K:#ffl3&*S*«K 0 . 
3M*fc£Unr*?K 1^, tf-^-XSMv = 6 5 3-8 3 2tfe^J;5 

i o i(Dmmm^$>^o bbk^vvc, i>^7>^^7H0 2^5 
ffi*^n^> h;i^n>A-^ 103 ^uxisi^n, mzmikw& 

*.-&to$nfcj6S#*»»l 0 4, 1 0 5, 1 0 6^^LTttSc©fc«3££n, 

HffiASn^i^C^oTV^. %£#4c»tfi 1 0 4, 10 5, 1 
0 6te, 7v?7Jl/fI*tlft5. X, X7^hfltt, MSI 1 5^re3£J#£ 

16(1 EI 5 Ci$n5lSt*«i 104 (105, 106 feJRMUW^lRl 
&) 0«*flHT»*. BI6fc*3liT, itM#^Ml0 4«, ft#S*T5U> 

1 0 4 a £, ^*&fT5*^t 1 0 4 b <h> U 1 0 4 a 

ifcRM^ 1 0 4blC*^t5 3"3©aat*l 0 4ct, 3 0(iDt:-t»t7 



WO 2004/067979 PCT/JP2004/000898 

12 

m o 4 eic«fc9iis#*i o 4 c *®m&l±\z-3im-tZ> t&lz, g 6 t> ®i!fc5J 
fgte^VU-Vl 0 4 dt^rWr^c 0 4 a<htf-?r>$/^7 b 10 4 

equate— 1 O^iSttSnTV^, 
itSOTWil 0 4:<D\mWM%:m (a) > (b) , (c) > (d) fc^fo 
Jtf, I5§©ig-S\ 0 7 (a) ^-T^5fc, mm 10 4b&iE»J 

ffl!l£U I1W10 4C C^U^, ^$t) £1«»jM£:U U>mi0 

(b) ^-r^^lC, ±Hf*10 4b^l, ilf*104c (+t'J 

10 tb^#e>n-5o MIC 3j1(D«^, 0 7 (c) £^TJ;-5K, *if$10 4b 
£H£U 5ffifiTMl0 4c OHrUiO £iEMI£U iJ>Wl0 4a§ 

( d ) <£ 3 tc> 10 4b £3MKj$iJ£: U 104c 

*Uir) »U U >Cf^l 0 4 a£gEIfe#J£T£££T\ A^KMbTfcB 

is ii %mm-gi£z> z\ t^T#§o ^±»aiM#*:a<i 1 o 4 vm^cD-m* 
i8fi *ni©fio--Fjnssi i o &mm.-m&Mffi\zn&&/vtcWin 
(ftffc) i o 4 e tisaw (^t) io4c tomizmwzn. mmmmi o 

20 4 c£mi|fcgffifc3df --HVHi^l 1 Ote, fftifcOH^ 1 lit, 

Jtn&%:&m-rz>mifmi 1 2 c^^^otv^. 7 h 1 0 4 em 

0 4 f«$nt^§. <t$m§i 1 2^ttMv^n5. 

^Mco^^^>--F;H4gl lO^^^^T, £15111, tf-^->^Y 
2f7M04e cDfi3tM> M** 1 0 4 c ft&gg 112(1 ^Si M 

0. 3M*%^±T^f9, t*^^-X®^Hv = 6 5 3-8 3 2T^D> lO, 
M^RaO. l/imJ^TO^ck^CffllSnTl^o 1 1 1 £ 

ibTH W»X^^m{±±lf*X^r5g-r^^T, ^-CD^®^fRa0. 1 fi 



WO 2004/067979 PCT/JP2004/000898 

13 

(1) SLEWS : 3 0 X*MI<*> 6 0 x«5 (mm) 

5 (2) : lOOOmin" 1 

( 3 ) 74^>T;HtS : 4 0 0 0 N 

(4) mmw : entra 

( 5 ) ftftftl^n : 6 0 m i n 

an 



BftXft 

(%) 


m (H V) 






0. 1 0 


7 7 2 


0. 0 2 2 


X 


0. 1 4 


8 0 0 


0. 0 2 0 


X 


0. 1 5 


7 7 2 


0. 0 2 0 


X 


0. 1 5 


7 7 2 


0.015 


X 


0. 1 5 


7 2 0 


0. 0 18 


X 


0. 2 1 


7 2 0 


0.015 


X 


0. 2 1 


7 7 2 


0. 0 10 


A 


0.2 5 


7 4 6 


0. 0 0 4 


A 


0.2 6 


7 2 0 


0. 0 0 5 


A 


0.3 2 


7 7 2 


0. 0 0 2 


o 


0. 3 2 


7 4 6 


0. 0 0 3 


O 


0.3 7 


7 4 6 


0.002 


O i 


0.3 7 


7 2 0 


0. 0 0 3 


o 



£E**£j&* 0 . 3 -2 li%^±Tfentt> tf y *-Xfl!ft3&tH V720-772 



WO 2004/067979 PCT/JP2004/000898 

14 





mmm 


1 


2 


3 


4 


5 


R a 0. OI//111 


0 


@ 


O 


O 


O 


R a 0. 0 2 ju m 


0 


© 


O 


O 


O 


R a 0. 0 3 j[/m 


0 


© 


O 


O 


O 


R a 0. 04/fm 


0 


© 


O 


O 


O 


R a 0. 05/im 


0 


O 


O 


O 


O 


R a 0. 06jiim 


0 


O 


A 


O 


O 


R a 0. 0 7 um 


0 


O 


O 


A 


O 


R a 0. 0 8 fim 


A 


O 


O 


A 


A 


R a 0. 0 9 fjm 


A 


A 


O 


O 


A 


R a 0 . 1 11 m 


A 


A 


A 


A 


A 


R a 0. 1 1/im 


A 


A 


A 


A 


X 


R a 0. 1 2/lm 


A 


A 


A 


X 


X 



WO 2004/067979 PCT/JP2004/000898 

15 

(1) ifflM:fig<()4 0X^((>6 0Xi5 (mm) 

(2) r^>y;H^M : 5 o o on 

5 (3) ?z?7Jlffim : ON 
(4) mmW: : 7 0 Om i n- 1 
(4) mm® : Btt® 
( 5 ) M^PbI : 3 0 m i n 

%(Dmjz&mM& i/6 £TFfc{M-e#£ e t^fu^ vrco z\ntz, a* wwini 
mizmj£-znz>z\tf£<, ^(D^mommmx^M - &&w*imx%>2>z\£\$% 



WO 2004/067979 PCT/JP2004/000898 

16 

s»sr©^h 

1. £3> mmm, §m® 5 -fe'>fe < t fe i ^(dSpW, ^m-mmo. 3 as 

%£UT&9, \dy%-xmm&Hv=6 5 3~8 3 2T$5utM 

0»$^RaO. OljimEUiO. 0 4 y miilTi Lfc d t §#|t tt 5tt 
10 im. 2 fcfsm©x- F;m&3£. 

< t fewc— — K;uw^oji5d^i6-rs^®^ ^mrn^ 0 . 3 as% 

U*±TifcD* t? y*-7WHv=6 5 3~8 3 2-V&ZZ.£&!&mii 

J5 5 . i ~ 3 ovi*rn^k:a3«©— - F)wattnt}am#m 4 ^tern©^ 
20 



25 



WO 2004/067979 



PCT/JP2004/000898 




WO 2004/067979 



2/9 



PCT/JP2004/000898 




WO 2004/067979 PCT/JP2004/000898 



3/9 




WO 2004/067979 



PCT/JP2004/000898 




WO 2004/067979 



5/9 



PCT/JP2004/000898 




WO 2004/067979 PCT/JP2004/000898 

6/9 

U7 




WO 2004/067979 



8/9 



PCT/JP2004/000898 



HMO 




WO 2004/067979 



PCT/JP2004/000898 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP20 04/0008 98 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F16C33/34, 33/48, 33/62, F16H3/44, F04B39/00, 27/08 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 F16C33/34-33/36, 33/46-33/64, F16H3/44, F04B39/00, 27/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of database and, where practicable, search terms used) 



C. . DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



X 
Y 



JP 2001-49346 A (Koyo Seiko Co., Ltd.), 

20 February, 2001 (20.02.01), 

Claims 

(Family: none) 

JP 5-331615 A (NTN Corp.), 
14 December, 1993 (14.12.93), 
Claims 

(Family: none) 

JP 6-129433 A (NSK Ltd.), 
10 May,. 1994 (10.05.94) , 
Par- No. [0015] 

& GB 2265957 A & DE 4311507 A 

& US 5361648 A 



'1 
4-6 



1. 
4-.6 



2-3 
5-6. 



f*1 Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents; "T' 
"A" document defining the general state of the art which is not considered 

to be of particular relevance 
TBT earlier application or patent but published on or after the international "X" 

filing date 

"IT document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y» 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot he considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
21 April, 2004 (21.04.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No, 



Date of mailing of the international search report 
11 May,. 2004 (11.05.04) 



Form PCT/ISA/21 0 (second sheet) (January 2004) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000898 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 2000-179559 A (NSK Ltd.), 
27 June, 2000 (27.06.00),- 
Par. No. [0026] 
(Family: none) 

JP 62-266224 A (NTN Toyo Bearing Co., Ltd.)/ 
19 November, 1987 (19.11.87), 
(Family: none) 

JP 2000-179544 A (NTN Corp.), 
27 June, 2000 (27-06.00), 
(Family: none) 

JP 5-239550 A (NTN Corp.), 

17 September, 1993 (17.09.93), 

Par. No. [0003] 

& GB 2281360 A &. DE 4328598 A 

& FR 2709311 A & US 5397188 A 



2-3 
5-6 



4-5 



4,6 



2-3 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



H^WfiI## PCT/J P 2 0 0 4/0 0 0 8 9 8 



3SW0JJRi-5:SH5F<D£« (Bgg#fF#il£ (IPC) ) 

Int. CI. 7 F16C3 3/34, 3 3/48, 3 3/6 2, F16H3/44, 
F 0 4B 3 9/0 0, 2 7/0 8 



B. 



JttftflofcJft/NffiftH- (BBRWTF^M (IPC) ) 

Int. CI. 7 F 1 6C3 3/34-3 3/3 6, 3 3/4 6-3 3/64, F16H3/44, 
F 0 4B 3 9/0 0, 2 7/0 8 



uim&mtm&u 1922-199" 6<¥ 

0*H^W^ffl*f3l^# 1971-200 4^ 

B*BSft£Ul*r$&tt 1 9 94-2 00 4f 

B*B3Hffijl^SSflb&« 1996-200 4# 



x 

Y 

X 
Y 

X 
Y 



JP 2001-49346 A (^tX«^?±) 2 0 0 1 

02. 2 0, mwm&<D$m] (7Tsy-«u 



JP 5-331615 A (x^T'f ^^ftSlSi. 

12. 14, [WftHWf*©*Bffl] (^rSP—fcU 



19 9 3 



JP 6-129433 A 
5 . 10, [0015] 
DE 4311507 A 



(B&ffiJM^m 1 9 9 4. 0 
& GB 2265957 A & 
& US 5361648 A 



1 

4-6 
1 

4- 6 

2-3 

5- 6 



•r&j il-z^^h^r 5 !)— S3R 



SRfflffilEfrXT Lfc a 



21. 0 4. 2004 



BBKRiaMecDaH&B |i 2004 



BJeBtiffltf (I SA/J P) 
100-8915 
JlOttflFHSB BK*H=T S 4# 3 » 



3 J 9 2 4 7 



03-3581-1101 



3 3 2 6 



KPCT/ISA/2 10 (^2^-^) (2004¥U) 



SSgfflJS*-^ PCT/J P 2 0 0 4/0 0 0 8 9 8 



guns**© 



WW-* 



X 
Y 



JP 2000-179559 A 
0 . 0 6. 2 7, [0 0 2 6] 



(H^Jltltfc^ft) 20 0 
(77? V— feb) 



P 6 2 



-266224 
1 9 8 7. 1 1 



19 (77^-4U 



JP 200 0-179544 A (it^-T JWUfeagrft) 2 0 
0 0. 0 6. 2 7 (77? J?—*U) 

JP 5-239550 A (^jtT J ^^WzZ&Q) 1 9 9 3, 
0 9. 17, Wm [0003] & GB 2281360 A 
& DE 4328598 A & FR 2709311 A 
& US 5397188 A 



2-3 
5-6 

4-5 



4, 6 



2-3 



«PCT/ISA/210 (Sf52-<- 



*S<Om%) (2004¥ll) 



